Influence of targeting ligand flexibility on receptor binding of particulate drug delivery systems.
Receptor-mediated drug targeting via nanoengineered particulate delivery systems is an emerging field. However, little is known about how such magic bullets should be assembled to yield optimal targeting efficiency. Here we investigated the influence of targeting ligand flexibility on binding of ligand-coated microparticles to cell surface receptors. Using the ganglioside G(M1)-binding B subunit of cholera toxin as ligand and fluorescent microparticles as a model delivery system, conjugates with different numbers of linkages between ligand and particle were prepared and tested for their efficiency to bind to live fibroblast monolayers. Our results show that multiple bonds between ligand and particle reduce the targeting rate by up to 50% compared to constructs where ligands are attached via single aliphatic chains. Thus, for maximum performance, targeted particulate drug delivery systems should be assembled such that ligands are attached via single sigma bonds only, allowing the ligand molecules to adopt an optimal binding conformation.